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ADVEHTISEMKNT. 

This  broelu:re,  extrutttd  ulinost  verbatim  from 
my  SUtrif  of  the  Comets,  is  published  in  ohedieiice 
to  u  suggestion  tlmt  large  numbers  of  people  are 
interested  just  now  in  Comets,  nnd  would  like  to 
know  something  about  Hall^y  and  his  C(.met  and 
al>out  Comets  in  general.  The  scope  of  the  pamphlet 
is  of  course  limited,  and  those  who  wish  to  study 
the  subject  in  anything  like  detail  must  consult  The 
Storji  of  the  Comets. 
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June,  1910. 
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r„Ln  ,H,u  a.  cz::;.ZJ  ::.:'i"z  t"' V't ^''  ^""'  -- 

Lalaud.  to  r,r.lve  It  -ThVcZ     T         "^- -''•'/""•"'"•»'  h  <'l»ira„t  „nd 

orJpr.,.rot^,:7;^ti::;::^r;i'^^^^       «-  'vaa^. 

account  planetary  ,.ertur6otl.^.  ^  y-m/Zr  JX  .  IT.     T;''"'"^  ^  '""''  '"'" 
Com.tdi»cor.redt>yt.U>^,„,,,a/eJjtT  <  "//'■'''"''""'  l>"^<"J^.~m 

-m  past  histo,y  of  UaZ2  cZ^fr     T,  'T":"^'""'  "-^"'^  "*«"•"""«*. 

^<*l^-IMUy',  Comet  in  io6b.~  Figured  inTu  I  "*"  "•'^^'■'"' 
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HALLEY\S   COMET 

AND 

COMETS    IX   GENERAL. 

PART  I. 
GENERAL  REMARKS. 

I'c.,mlar  opp.M.nof  Comef.  and  Erli,,.ex  a„d  ,h„.,n,u,  ,,ar>,.- <'.„„„, 
uhravx  ol,,.H>,  „j  j,o,mlar  interest  and  sometime,  nf  alarm.->M„at!o„ 

tomH.-to,n.Ujc,tho,„  Tails  m„r.  numerous  than  Co„J,rifh  Tad  1 
(.ene,-alds,cr,,,Uoa  of  a  Comel.-Th.  X„rl.„s.-m  Coma.-TI,.  Tali - 
^mall  ComH.  umall,,  drn./ar  U  form  or  near!,,  so.-Path  of  a 
tome  -Ureal  d.rermty  in  the  .ize  and  hrilliann,  of  Comelx.-Cometx 
W/,  d.,n,n,.k  in  ^rUliancy  al  eark  relnrn.-lLL,'.  cL,\  a  Zt 

Z  7?         "  "^'"rT   ''"•'   ^'"'"  V^*Moned.-llolH»chek\  In^airies. 
Actual  l),mensw„x  of  Comets.  -  The  Colour  of  ComeU. 

QriTE  irrespective  of  tlie  remarkal.le  growth  of  a  taste  for 
Astronomy  which  has  marked  tlie  last  .luarter  of  a  century 
ahke  ni  Great  Britain,  Greater  Britain,  and  North  America' 
to  say  nothinjr  of  the  Continent  of  Europe,  there  can  be  no 
doubt  that  comets-^  have,  and  always  have  had,  a  great  fasci- 
nation tor  that  student  of  science  newly  named  "the  man  in 
the  street".  And  next  in  order  of  interest  certainly  come 
fc-chpses.  bolar  and  Lunar,  and  Fire-balls  and  "  Shooting  Stars  "  • 
but  these  do  not  concern  us  now.  It  is  not  difficult  to  see  why 
all  these  phenomena  should  be  attractive  to  the  popular  mind  • 
they  are  all  sights  which  can  be  seen,  and  in  a  measure  be 
studied,  without  professional  teachiiig,  and  without  much  (or 
any)  instrumental  assistance. 

-ll'T-  '!?^    ^.'"f    '""'^"'''    ""^       ing  behind  her,  is  often  a  not  inapt 

w  thlt' d    r"  ,;  t  :"""•"'' '""'''       -P-^-nt^tion  of  a  comet  with  a  he.'l 
with  long  dishevelled  tresses  stream-      and  tail. 
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General  IfemirU 


on 


J"  'Tyrone  times,  l,efr  •,.  f'.,    • 

''^'  ;^f   course   the    larger       JrwrV'  ^^'"'^^f^^'^'  '^  «- 

•'enn-s  in  the  nocturnal  sk;  u  ua,lv -^"r'/'^''  ^"•^'^*  -'''- 

'>tten  had  attache.!  to  then     ai         '  "'  "  ''''''^'^' -^-^ 

.so.n..t„..es  very  l,,.ht.  co  ets  1  'T  ''''"'  ''-'"^'^  -'- 
'-•'-^'/•g-  of  the  ;„„,  t  utr  ct  ;,"  "^""'•'*^^''  •■»  "- 
^«  -ate  the  fear  of  n.anv.  t  f  tt"  '^'''r  ^^"  '^^  ^'^ 
Hks  ory  .lurin^r  ,,„,  hundreds  ov  ^ ""'  *'-'"^"'"«»^'  of 
;'u""fe'  fully  .oco  years,  til  t,n  f"''  ""^"  ""■°^'*  ^-'V 
o  he  peculiariy  ";nnnoustfXt.T  '^"^^'^  ''""-^-^^ 
harbingers   of   wans   and    Z  ?^''  "'^  "'^'^^'^-n  nnd  as 

;Wchs and  the  diss  uio'rr  ""'  ""  •^'^*'"— nt  " 
the  limits  of  truth  to  ty  Lt  if]"'""  ';■  '^  '^  ''"'^^  -'thin 
>-t   died   out.     On,   ,,  JJ;^    ^^?- ;uch  as  these  have  not 

"ffi-ently   sunnnarise   the   o^i..  1,^  ^   !""'*-^'  -•'.-"   will 

t'"»k-s.     Apoetoftheenoc^      tn'n  V'""^'   ^''''''-^   '^"'l 

l^wn  just  named  wrote  thus:— 

to   Her.l-Jiien    R„t  ■  T„  PI        ,      ' 

-Poe.»  of  „„„.  m,,.,.i'^  «"»-<'•■  '-.-  il  i.,  that  t  ■ 
I*.'"  l,a„d«l  down  ,0  „«,  oft ;;■  ''^'  «'.  ."  »W™  time,  have 

extravagance.    The  Chi„e«  lI"    "  '""f"'*"'  "'  »''"<'»'l"" 
ol  literary  style.  '"'"  "'«  P»l".  under  this  head 


Genera/  lieiiiarLs.  y 

The  physieiil  ditterenco  Letwoen  ditterent  comets  is  a  iiiutter 
very  little  appreciated  or  understood  l.y  people  in  ^reiR-ral. 
With  such,  every  thought  is  concentrated  on  the  comet's  tail, 
if  it  has  one;  or  if  it  has  not  a  tail,  theti  the  verdict  is  "n,i 
comet".  Yet  the  facts  of  the  case  are  that  the  comets  with 
tails  are,  and  always  have  l.een.  considerahly  outnumbered  l.y 
the  comets  without  tails.  An  explanation  of  the  popular 
view  is  to  he  found  in  the  fact  that  the  taileil  comets  are  very 
fretjuently  visihl.-  to  the  naked  eye,  whilst  the  tailless  comets 
may  he  said  to  be  never  so  visible. 

An  ordinary  comet  when  first  discovered  by  means  of  a 
telescope  either  consists  of,  or  sooner  or  later  developes,  three 
parts.     In  the  latter  case  the  developement  takes  place  some- 


Fis.  a. 


Fig. 


TfcLEMUI'K     kjMKT 
WITlKiri    A    NlCLF.rs 


TEIESCOPIC   COMKI 
WITH    A    »l-CI,EUs. 


what  in  the  following  manner :  the  telescope  reveals  a  faintly 
luminous  speck  ;  its  size  increases  gradually,  and  after  some 
little  time  a  nudeus  appears.  This  word  imlicates  that 
a  portion  of  the  comet  is  more  condensed  in  its  light  than  the 
rest.  Both  the  size  an<l  the  brilliancy  of  the  object  progres- 
sively increase ;  the  cloud-like  mass  aroun.l  tlie  nucleus 
(called  the  com<i '')  becomes  less  symmetrical,  and  this  loss  of 
symmetry,  when  it  occurs,  betokens  the  early  developement 
of  a  tail.  Nucleus  an;l  coma  taken  together  are  generally 
spoken  of  as  the  head  of  the  comet.  When  a  tail  has  become 
manifest  it  will  be  found  to  be  brighter  near  the  head  than  at 
the  tip,  and  often  brighter  on  one  side   than  on  the  other. 

"I  Latin  for 


h.iir 


lO 


General  Remarks. 


"Tip'  as  applied  to  the  tail  of  a  comet  is  generally  little 
more  than  a  figure  of  speech,  because  it  is,  as  a  rule,  impossible 
to  say  what  is  the  tip,  that  is,  to  say  where  the  tail  comes  to 
an  end.  Occasionally  the  tail  increases  to  a  length,  it  may  be, 
of  TO  or  20  degrees  of  arc  or  more.  In  the  case  of  comets  of 
great  size  and  brilliancy  this  tail  sometimes  spreads  across 
a  large  portion  of  the  heavens;  sometimes  there  ar;  more 
tails  than  one.  An  ordinary  tail  presents  the  appearance  of 
a  stream  of  milky-white  light  which  is  always  fainter  and 
usually  broader  the  further  from  the  head  that  one  examines 
it.  Occasionally  the  broadening  of  the  tail  towards  its  ex- 
tremity becomes  a  very  marked  feature. 

The  nucleus  of  a  small  comet  is  generally  circular,  as  indeed 
IS  the  whole  comet,  but  a  nucleus  is  sometimes  oval,  and, 
in  very  rare  cases,  may  present  a  radiated  appearance.  The 
nucleus,  if  visible  to  the  naked  eye  (the  comet  itself  being 
a  small  one),  generally  looks  like,  and  may  easily  be  mistaken 
for,  a  star  or  a  planet,  the  coma  not  being  visible  until  a  tele- 
scope is  brought  to  bear  on  the  comet.  But  in  u  telescope 
such  a  comet  ^ill  show  as  a  point  of  light  surrounded  by 
a  fog  of  light.  Sometimes,  of  course,  the  foggy  appearance 
may  re\'eal  itself  even  to  the  naked  eye  if  the  comet  as 
a  whole  is  sufficiently  luminous.  Arago  remarked  that  the 
nucleus  is  generally  eccentrically  placed  in  the  head,  lying 
towards  the  margin  nearest  the  Sun.  I  do  not,  however, 
think  that  this  can  be  considered  an  established  law  appli- 
cable to  the  majority  of  the  small  comets;  and  under  any 
circumstances  it  would  seem  to  betoken  the  forthcoming 
appearance  of  something  of  the  nature  of  a  tail.  Sometimes 
a  comet  will  have  2  or  more  nuclei  or  bright  centres  of  light, 
but  one  is  the  normal  number. 

The  newly  found  comet  approaches  the  Sun  in  a  curvilinear 
path  which  frequently  differs  but  little  from  a  straight  line. 
It  generally  crosses  that  part  of  the  heavens  in  which  the 
Sun  is  situated  so  near  the  Sun  as  to  be  lost  in  its  rays,  but 
it  emerges  again  on  the  other  side  frequently  with  increased 
brilliancy  and  increased  length  of  tail.  The  phenomena  of 
disappearance  are  then  not  unlike  those  which  marked  the 
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original  appearance,  but  in  the  reverse  order.  To  tliis  it  may 
lie  added  that  a  comet  discovered  in  the  Northern  Hemisphere 
usually  passes  into  the  Southern  Hemisphere  after  it  has 
made  its  nearest  approach  to  the  Sun,  and  tlisappears  in  that 
hemisphere.  Conversely,  a  comet  discovered  in  the  Southern 
Hemisphere  generally  comes  North,  and  disappears  in  the 
Northern  Hemisphere,  but  exceptions  to  this  rule  are  not 
uncommon. 

In  size  and  brilliancy  comets  exhiViit  great  diversity.  It 
sometimes,  but  not  very  often,  happens  that  one  appears  which 
is  so  bright  as  to  be  visible  when  the  Sun  has  not  yet  sunk 
l»elow  the  horizon ;  but  the  majority  are  invisible  to  the  naked 
eye,  and  need  either  a  little,  or  a  great  deal  of,  optical  assis- 
tance. All  these  latter  are  "  telescopic  comets  ".  The  appear- 
ance of  the  same  comet  at  different  periods  of  its  visibility 
varies  so  much  that  we  can  never  certainly  identify  a  given 
comet  with  any  other  by  any  mere  physical  peculiarity  of  size, 
shape,  or  brightness.  Identification  only  becomes  possible 
when  its  "elements"  have  l)een  calculated  and  compared  with 
those  of  some  other  comet  previously  observed.  It  is  now 
known  that  "  the  same  comet  may,  at  successive  returns  to 
our  system,  sometimes  appear  tailed,  and  sometimes  without 
a  tail,  according  to  its  position  with  respect  to  the  Earth  and 
the  Sun;  and  there  is  reason  to  believe  that  comets  in  general, 
for  some  unknown  cause,  decrease  in  splendour  in  each 
successive  revolution  ".•"  Halley's  Comet,  for  example,  has 
been  thought  to  have  diminished  in  brilliancy  during  the 
many  centuries  that  have  elapsed  since  it  was  first  recognized, 
judging  by  a  comparison  of  the  descriptions  given  of  it ;  but 
doubts  have  been  cast  on  this  supposition  by  Holetschek, 
who  concludes  that  for  a  thousand  years  from  837  a.d.  to 
1X35  its  magnitude  has  remained  fairly  constant,  between 
the  3"'  and  4*''  star  magnitudes;  whilst  between  1456 
and  1835  there  was  no  great  variation  in  the  length  of 
its  tail. 

Holetschek  has  carried  out  some  investigations  as  to  the 
magnitude  and  brilliancy  of  comets  and  their  tails  from  the 

*  Smyth,  Cycle,  vol.  i,  p.  235. 
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earUent   time,  till   ,760  which  deserve   mention   here.     HIh 
whose  orh.  s  have  been  con.puted.  in  much  the  same  way  that 

records  ot  apparent  length,  and  to  examine  to  what  extent 
the  developen.ent  of  tail,  depends  upon  the  ma^itucL   o 
ome^sancUhe.rperiheliondistances.HoletschekenT^^^^^^^^^^ 
and  M.th  some  success,  to  apply  mathen.atical   formula,  t. 

Hh  chi:  '"  1  *''  """^'*"^"-  '"•'"''^->^  «f  '''ff-nt  comet 

rodl    1 1  ^..  "'^''^  cletennination   of  majrnitude  when 

hf  S:lrkir"';rr''^"'r  ^^  ^•••^  Earths  distance  fron. 

ie  can  t  I'l  "u  ''"'  ^'^  '^'""^  ^o  a  nun.erical 

alue  can   Ije  assigned   to   the   length   of  their   taiU     V.« 

-.nitude.  (taken  in  star  n.agnituSes)  range  Lnt  (tl 

Sreat  Comet  of  1744)  to  9^;    but  the  greater  number  fa  I 

between  the  magnitudes  4  and  6.     So  far  as  regards  the  tails 

han  that  the  tad  ,s  greater  the  greater  the  magnitude  an.l 
the  closer  the  approach  to  the  Sun.     When  the  nfa^nitude  o 
a  comet  (reckoned  in  star  magnitudes)  is  about  the  6^  o" ts/ 
then  as  a  rule,  no  tad  is  developed  that  can  be  seen  with  2 

^s  when  the  comet  comes  near  the  Earth.    When  the  magnitude 
s  as  great  a«  the  4«h.  almost  all  con.ets  when  near  peifhelion 
have  tads  visible  without  optical  aid.     But  when  the  pe    he  on 
<listance  IS  large  the  tail  developement  is  very  slight^ 

of  Vh      ^\'l^'^'^''^'  *J'«  comparative  diametei-s  of  the  heads 

of  the  well-known  comets  which   are   named,  as  they  were 

easured  on  particular  occasions,  compared  with  the  si^Tof 

to  sclrb  r  r  """'  ''^  ^'^'■*'^-  '^he  woodcut  is  draV, 
to  scale,  but  it  must  not  1^  inferred  that  the  dimension 
indicated  are  xn  any  sense  permanent,  or  very  trustwor  hy 


'  The  ambiguouH  figure  - 1  as  ap- 
plied to  indicate  the  magnitude  of  a 
star  means,  spraking  roughly.  « 
doubly-bright    ist    magnitude  star. 


c  g.  Sirius  and  a  few  others. 

*  Asl.  Xac/i.,  vol.  cxl,  no  3359, 
June  15,  1896  :  summarised  in  Xature 
vol.  liii.  p.  93      No^.  28,  ,895 
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Th«  tliinftnsions  may  Im>  tukcn  us  typiciil  of  thiwc  <il"  many 
other  coiiietN. 

Few  thiii^N  are  mor«'  rt'iiiiirkalilo  to  witnesH,  ait<l  iimr«- 
paraduxicAl  tt>  explain,  than  tin-  vhanj^us  of  hulk  which  the 
head  of  a  e<>mut  yenorally  lUulerj^ocH  in  approacliin;;  to,  or 
ivcedinji  from,  the  Sun.  One  mi^ht  expect,  reawmiiij;  fmm 
terrestrial  analogy,  that  as  ;<  comet  appnwches  the  Sun  the 
increase*!  heat  to  which  it  is  siihmt  I  would  expaml  its  head, 
whereas  tie  t^fiect  observed  is  the  contrary:  it  y;rows  smaller 
us  it  ;;rowH  hotter.  And  when  rt'cediii};  fmm  the  Sun  the 
ol (Served  changes  an-  of  a  converse  character :  the  comet's 
head  seems  to  expand  as  it  gets  farther  away  and  ;;rows 
c(K)ler.  Xo  satisfactory  ex- 
planation of  this  anomaly  has  *"'«•  »3- 
bf'cn  given  unless  it  is  per- 
missilile  to  accept  Sir  J. 
Herschel's  idea  that  the  change 
of  hulk  is  d»\e  to  some  part  of 
the  cometary  matter  remote 
from  the  nucleus  Inking  eva- 
porated, as  it  were,  under  the 
influence  of  the  Sun's  heat, 
just  as  a  morning  mist  is 
•-•vaporated  and  flisapiiears  as 
the  Sun  rises  in  tl  e  heavens 
and  its  railiant  heat  becomes  more  potent. 

Histoiy  informs  us  that  some  comets  have  shone  with  ^ueh 
splendour  as  to  have  been  distinctly  seen  in  the  day-time. 
The  comets  of  B.C.  43,  A.D.  .-^75  {]),  1106,  1402  (i.).  1402  (ii.), 

M7i,  •,"j32,  1577,  161 «  (ii.),  J  744.  i«43  (>•).  ««47  (i-),  J«13  ^''i-), 
1S61  (ii.),  1882  (i.),  1910  (i.i,  are  the  principal  ones  wliich 
have  been  thus  observed.  Perhaps  we  might  assume  that 
nlnjut  4  or  5  comets  are  s(j  visible  in  every  century.  The 
Comet  of  i8-;3  (iii.)  was  seen  on  .lune  10  at  Olmlitz  oidy  12° 
<listant  fi-om  the  Sun,  and  again,  after  perihelion,  on  Sept.  2, 
3,  and  4  at  /toou. 

^Vhat  is  the  colour  (jf  a  comet?  Have  comets  ever  any 
colour?     From  my  own  obs.'rvati'.>ns,  extending  over  nmn^- 

B 


riU:   tiiMKT   OK    1847    (i.~,    VIMUIK 
AT   SOON   ON    MARCH    30. 
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I^ZIT  '   '^"';^'"  '   '"""  '*''--Pi-"y  ••xu,„in..i  ...ore 

WHIIOtM    thlllJ    I.10«t    IH'UDC^      I     sli....lJ     ..    »     I  1        . 

r„:::  .'ir::""""  '■","-  t'-'""- ■  • -^^ » 

K.intiH  Dxhili.t  a  I,,,,.-,.  <,|-  Ions  n    vc.v-L-'r..v'  Im..      i ...  »i       .1 
wind.   c„,.H.ctH    with   tl.i.s   «t«t........t.       IWi„; lo     w  .at 

an,  not  unp.eede..ted  ..th  «.  .......  ^^ei:  a^'tair''!^.; 

CoD.ct  of  ,769.  th.,  .M-oat  C...a.t  of  .«.,.  tl..  ..eat  Co.n.t  of 
«43.  Do„ut.«  (•o...ot  of  ,«,«.  Co,,«ia-„  C^o.-.e^  of  ^C^Z 

^a^.ryH  CWt  of  ,8«6  (i ) -.  «,„  ea'e.  i„  ,>oint.     T./thi 

nust  bo  udde,    that  i..  a  fow  .-an-  n..s...  ...Ltio..  is     .     ^  o 

b  u.sh.^.ree,.  a«  a  tin^^e  which  hu.s  We,.  ..oticv.l.  Afte  all 
^d  and  done,  howeve.-.  I  fi..,l  that  in  l..,ki..g  .C.  the 
pubhHhod  accounts  of  ,na..y  co...et.s  by  n.a,.y  oltc  vl  ,! 
d.fterent  parts  of  the  world,  there  i„  a  decided  p..epo^u  In 
of  testimony  in  favour  of  -white"  or  -^^W.^^^^l 
so.eth.ng  of  that  sort,  as  l.i..,  the  o.-dinary  i:^"^  ;Z 
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^''■j/.  M. 
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PART  II. 
HALLEY'S  COMET. 

Kalley's  Comet  h,//ar  thf  most  inler^K/!,,;,  of /lif  IWiodir  Come/».—Sir  I.  A'w- 
lon  and  the  Cmwt  of  i(Ao.—ThU  C„mH  the  fint  to  which  the  theory  of 
Omr,t<ilwn  was  aiiplied.-The  Cornel  of  i68a. -Description  of  if  hy  mrious 
ohseirers.—  Lnminom  Sector  seen  hy  J/evelius.-Ifallei/'s  application  to  it, 
and  the  Comets  of  153 1  and  1607,  0/  Sewton's  mathematical  resetirches. 
He  finds  Ike  elements  of  the  three  ven/  similar,  and  mtspects  th*  three  comets 
are  really  one.—  M'ith  a  prohahle  periodof -js years.— Stt»pects  the  distitrhim/ 
influence  of  planets  on  Comets.— Of  Jupiter's  influence  especially.  —Ualley's 
final  conclusion  that  the  Comet  would  reappear  in  i-j^B.  —  Preparations  hy 
Clairaut  and  Lalande  to  receire  it.— The  Comet  fmndlry  an  anutteur  named 
I'aliftsch  near  Ihesden.—Some  account  of  this  nmn.  —  The  Comet  generally 
ohserced  in   ICu  rope.— Trick  played  hy  JHisle  on  Messier.  -Return  of  the 
Comet  in   iSas.—Creat   preparations  hy   Mathematicia  ,s  to  receive  it.- 
These  specially  look  into  account  planetary  pertnrhations.-Predicted  date 
of  perihelion  passage.— The  Comet  discovered  hy  telescopes  as  expected.- 
Some  particulars  of  the  ohserralions.-The  past' history  of  Ualley's  Camel 
traced  Imck  through  many  centuries.— Researches  of  ilind.—Omfirmed  in 
the  main  by  Crommelin  and  CoiBell.Some  quotations  from  old  Chroniclers. 
—Ohsen'ations  hy  the  Chinese  of  great  value.— Ualley's  Comet  in  J066.— 
Figured  in  the  /iayeu,'-  Tapestry.  — The  Comet's  various  returns  ascertained 
with  certainly  Imckicards  lo  b.  c.  240. 

The  comet  known  as  Halley's  nuiy  be  re<,mrded  us  by  fur 
the  most  interesting  of  all  the  comets  recorded  in  history  ; 
and  this,  whetlier  looked  at  from  the  standpoint  of  the 
historian  or  of  the  astronomer;  and  having  regard  to  the 
position  which  it  has  occupied  during  man}-  centuries  in 
the  pul)lic  mind,  and  is  likely  also  to  occupy  during  the 
present  year,  it  will  be  worth  while  to  review  its  career  in 
some  detail. 

A  few  years  after  the  advent  of  the  celebrated  Comet  of 
i6«o  Sir  I.  Newton  published  his  epoch-making  Pr'nuipia, 
in  which  he  first  promulgated  the  Theory  of  Gravitation,  and 
applied  it  to  the  orbit  of   that  comet.      He   explained   the 
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apply  Ihce  pri°  Lit  ,^  r™''  ""''  '"*"'  """"ome,.  ,o 

comet,  mieht  move  in.  ,  ?:!  ™'>'  P™'"*'''"  "■"t  »o,„o 

would  X',7  :  llS^f  f  "'r  """"  "^^  >«"'-"°" 

...  an  ellipse  the  eircnit  ofwhieh  .o„M  ^py":;^:';;;';™* 

Fig-  1 5. 


Halley  (to  whose  escrtiona  the  nuUicatinn  ,.f  ,\.     u  ■     ■ 
wa,  in  great  me.,me  due,  for  l/C  t|  1   „.  j"""'"" 


It  should  perhaps  bo  mentioned, 
'f  only  u.  the  humhle  form  of  a  foot- 
not,-,  that  this  Comet  of  ,680  ^ave 
r.se  to  a  special  sensation  some  years 
after  its  appearance.  A  cl..rf;yman 
named  Whiston,  best  known  tffame 
as  the  .  tor  of  a  standard  edition  of 
he  works  of  the  Jewish  historian 
Josephus,  published  in  1696    j    v«„ 

""■"'^"-^"'^  •^'"■"'.  in  which  he  sought 
to  explain  by  the  supposed  agency  of 
a  comet  the  geological  records  of  the 
Book  ofQencsis.  At  first  he  based  his 

tLeory  upon  nothing  except  his  own 
■mag-nation,  but  when  he  found  that 


Hal  ey  had    (erroneously)   ascribed 

o    the   Comet   of    ,680  a    perio.lic 

time  of  575  years,  Whiston,  workin- 

and  foblewthin  his  reach,  ascribed 
tJ'e  Noach-an  Deluge  to  one  of  the 
rogular  visits  of  this  coniet,  and 
added  hat  it  would  be  by  a  future 
M-ot  of  the  same  com.t  that  the 
prophec.es  of  Holy  Scripture  as  to 
the  destruction  of  the  World  would 
.0  made  good.  I  think  this  is  suf- 
ficient  to  indicate  'the  value  of  the 

f;%  ]^"';«'"  Whiston-s  labours  •: 
the  field  of  comets. 


Hitlli'ifs  Cr  met. 
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for  they  may  be  said  to  have  drawn  him  into  a  systomatic 
study  of  conietary  orbits  whicli  ended,  as  we  shall  soon  see, 
in  a  famous  and  remarkaljle  prediction.  He  undertook  to 
investifjate  the  movements  of  a  large  number  of  the  comets 
previously  recorded,  with  the  view  of  ascertaining  wdiether 
any,  and  if  so  which,  of  them  had  appeared  to  follow  the 
same  path.  Careful  investigation  soon  showed  that  the  orbits 
of  the  Comets  of  1531  and  1607  were  similar  to  each  other, 
and  similar  in  fact  to  that  of  the  Comet  of  1682  seen  by 
himself. 

On  Aug.  I  J,  1682,  Flfunsteed's  assistant  at  the  Royal 
Observatory,  Greenwich,  discovered  a  comet.  A  few  days 
later  Hie  diameter  of  the  head  was  about  2'  of  arc,  and  it  had 
a  tail  -;  long.  On  Aug.  21  the  tail  had  become  10°  long. 
Flan  .eed's  observations  seem  not  to  have  extended  l)eyond 
Sept.  9,  when  the  head  had  become  enfeebled  and  was  scarcely 
visible  in  the  twilight.  Halley  himself,  however,  saw  it 
a  day  later.  Pieard  at  Paris  found  the  comet  on  Aug.  26, 
the  head  shining  as  a  star  of  mag.  2.  On  Aug.  29  the  tail 
was  curved,  the  concavity  being  on  the  E.  side.  On  Sept.  1 1 
the  head  was  so  confused  that  it  was  oidy  with  difficulty  that 
a  luminous  point  could  be  perceived.  Picard's  last  observation 
was  on  Sept.  12.  Hevelius  at  Dantzig  says  that  the  comet 
was  bright  at  the  end  of  Aug.  ami  could  be  seen  all  night 
with  a  tail  from  12  to  16°  long.  In  large  telescopes  a  nucleus 
of  an  oval  or  gilibous  form  was  constantly  notice-!!.  It  was 
also  remarked  that  on  many  occasions  the  direction  of  the 
tail  was  not  exactly /rom  the  Sun,  as  P.  Apian's  observations 
of  earlier  comets  suggested.  The  n  ist  remarkable  of  the 
matters  mentioned  by  Hevelius  was  the  existence  of  a  luminou  • 
ray,  or  sector,  thrown  out  from  the  nucleus  into  the  tail.  He 
has  left  behind  a  picture  of  this  which  is  reproduced  in  the 
woodcut  on  p.  24  (B"ig.  16). 

This  ray  was  first  noted  about  Sept.  8,  and  even  making 
every  allowance  for  the  vagaries  of  the  astronomical  artists 
of  the  17th  century  it  is  impossible  to  doubt  that  some  sort  of 
ray  of  light  was  thrown  out  from  the  head  of  the  comet,  and 
we  shall  presently  see  that  the  same  thing  happened  in  183/5. 
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The    CoMict    of    i6«2    seeing    f,.    k  i 

fi...l  tl,.,  f„,„i|i„,.  „„,„„,  „f  k','  ,'"  "    *""  "'""--vatio,,.  „., 

f-..."tl.e  like  'i.:ln  „\w;  plZ  "irf  ""','  T"""'' 

f'ia.  1 6. 


HALr-EV.   n.MET,   ^Kl-T.    8,    ,68a    fvs^     . 

.     '«S3    (N.s.X   sirOWIN,.    IIMINOL'S   SKTOB 

^^^^'^^^^^'X^  '-'T'^  three  .volutions 

«oine  difficulty,  inasmuch   a.  ""^''\be  supposed  to  offer 

'•etween  the  s«;cessirr  'n  '^'''''■'•'  *'""'  *'^^  '"*«-'-'« 
t'-t  the  ineiinati;  of^  o  l^r:  "'^^  ^ '"^^  ^^"^' ^  -^' 
'»  ^Hch  case.     Halley,  howev  r   "l"",  "«\-«^t'y  ^he  same 

^vhieh,  considering  the  statrofl'n  1  ''  '''^'''^^  '^"  '^^^^^^'^y 

fHil  to  excite  unoua^^fi'd  J.  ^^^'le^'^'e  at  the  time,  cannot 

''  Annx„<  dimacieriais.  p.  139. 


--iMi 
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exercise  some  disturl.iui,'  influence  on  tlie  motions  of  coni.'ts. 
The  .liscrepancies  already  pointed  out  in  the  orhits  of  the 
3  comets  just  mentioned  made  Halley  hesitate  for  son.e  time 
as  to  their  identity,  and  in  his  memoir  on  comets  published  in 
1705-  he  only,  as  it  were,  hinted  his  suspicions.     Eventually, 
however,  he  l)ecame  much  more  confident.     'I'his  appears  to 
have  l«en  the  result  of  his  investijrations  as  to  the  prol.al.le 
■iifluence  of  the  Planet  Jupiter.    He  found  that  between  1607 
an<l  i6«2  the  comet  had  passe.1  so  near  Jupiter  that  its  velocity 
111  its  orbit  must  have  been  considerably  augmented,  and  its 
period,  conse<|uently,  shortened :  he  was  therefore  induced  to 
predict  Its  return  about  the  end  of  1758  or  the  beginning;  of 
i7.'9-      Finally,  when  he  had  matured  his  labours,  he  Thus 
plaintively  wrote  on  the  subject :-"  Wherefore  if  it  should 
return    according   to    our    prediction   alwut   the   year    1758 
impartial  posterity  will  not  refuse  to  acknowledge  that  this 
was   first    discovered    by   an    Englishman."      On   this    Hind 
judiciously  remarked   as    follows :—"  \or   has  posterity  at- 
tempted  to  deprive  him  of  the  honcnirs  which  were  his  due ; 
his  discovery  forms  an  epoch,  and  an  important  one,  in  the 
history   of  Astronomy.     His   calculations   nmst   haw   been 
lalKirious  in  the  extreme.     He  assures  us  himself  they  were 
'prodigiously'   long  and  troublesome;    but   the   zeal  which 
induced  such  an  amount  of  exertion  was  well  rewarded  by 
the  final  result."'' 

Halley's  first  formal  announcement  of  his  expectations 
concerning  his  comet  appears  to  have  bcm  in  the  paper  pre- 
sented to  the  Royal  Society,  in  which  the  following  passage 
(in  Latin)  occurs:— "Now  many  things  lead  me  to  believe 
that  the  Comet  of  the  year  1531,  observetl  by  Apian,  is  the 
same  as  that  which,  in  the  yeur  1607.  was  dccribed  by 
Kepler  and  Longomontanus,  and  which  I  saw  and  observed 


'■  Phil.  Trans.,  vol.  xxiv,  p|>.  1882- 
99>  I704-5'  Tln>  memoir  is  entitled 
AsfroHomiw  Cvmctiae  Synopsis.  It  was 
translated  from  Latin  into  English 
first  of  all  in  John  Harris's  I'licon 
Techniawi,  vol.  ii,  London,  1710,  and 


Jifterwiirds  it  w.ns  not  re/oiblislied  but 
a  new  version  was  prepared,  in  D. 
Gregory's  Elemmh  ■</  I'hysiml  find  Geo- 
melrimi  Aslnnnmii,  2  vols.  London, 
1726. 
''  Hind,  Tlie  Coir.ets,  p.  38. 
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that  there  ,.s  a„  mo.,„ah-ty  in  the  times  of  revolution      hi^ 
h  s  ,s  no    so  great  that  it  cannot  he  attrii.nte.    t"        vs  ca 

by  the   oj.er   phu.ets.  and    especially   l>y  Jupiter    tha       i. 

i..ii.et»  is  <.„„fi„„e<l  l,y  the  fact  tl„t  in  .7  *  " 

J.«t,o„  l«tw„c.„  tl,o  K„rt|,  ,„„|  ,|,e  /„„  ,„  „e„l  .  "t 
...anne.-:   „„,  „|t,.„,„„  ,  ,,„,,  „„t  „,„o;v:  ,  .^^  ,,      jl  r 

Halley  d,e.l  in  1743  and  was  l.uried  in  the  Churchvar.1  of 
St.  Mar,.aref.s.  Lee,  not  far  fron.  Greenwich,  a.u  tt^  teh 
0  009)  been  announced  that  the  A.lnnralty  have  dt^l       to 

isr  rr'^r  t  r'-  r^^^^-^^-  -« ^escendJr'^\  • 

oeing  known.     1  he  broken  and  defaced  original  ton  «lab  with 
iH  >4  and  p„t  ^^  ,„  ^^  ,,,„     j^^^,,^  ^y  m 

r;ri:;rix.r"'-^^"""-^^^^^^^^^^^ 

The   matter  is  thus  alluded  to  by  Sir  (}    B    Airv-  in  I.; 
.^..t^.WdofVisito^^ 

apn-Iont?''''''  "P""  "'^"'^'^''^  ^'^'"'^  "'  ^^^^  Churchyard  iuul 
apparently  receue.:  no  repair  since  it  was  first  erected     T 
i.ad  sustanaed  injury,  probably  fron,  the  sinking  of  t  e  "  iund 
^    he  u,.,ual  dropping  of  the  side«  of  the  ll^^^Zt 

taL  do^  "f      r-  ''  "''^''  ''  -as.exposed  when  it  wat 

akcn  ,lown  for  tJie  intennent  of  n.y  predecessor.  Mr.  Pond 

m  the  sa.ne  grave.     On  the  last  occasion  of  clearing  off  t"' 
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moss  from  the  inscription,  I  found  the  stone  so  much  injuiv.l, 
that  mere  repair  appeared  liopeless.  On  my  representing,'  this 
circumstance  to  the  Board  of  A(hniralty,and  representinjr  also 
tljc  public  character  of  the  tond.  (the  inscription  is  in  Litin, 
and  is  such  as  belongs  properly  to  a  national  monument),  their 
Lordships  inunediately  supplied  the  necessary  funds  for  its 
restoration.  In  order  to  effect  this,  I  connnenced  by  taking 
a  'rubbing'  of  the  inscription,  as  a  guide  to  be  strictly  fol- 
lowed by  the  masons  in  cutting  the  new  stone;  and  the  new 
engraving,  in  regard  both  to  the  excellencies  of  the  inscription 
api'iying  to  Dr.  Halley  himself,  and  the  faults  of  those  applying 
to  his  descendants,  is  a  rigorous  copy  of  the  old  one." 


Fii; 


"7- 


PLA.N   01-   THE    ORBIT   OF    HALLEY's   COMirT   COMPARKD    WITH    THK 
ORBITS   OF   <  KHTAIN    I'I.A.NI.Ts. 


A8  years  rolled  on  and  1 75S  began  to  draw  near  astronomers 
naturally  recalled  Halley  s  prediction,  and  thought  it  worth 
while  to  rely  upon  it  in  making  preparations  to  receive  the 
comet.  The  French  astronomer  (.'lairaut  was  the  man  who 
took  the  mattei-  most  seriously  in  hand,  the  important  (jues- 
tion  being  to  ascertain  the  extent  <jf  the  perturbations  of  the 
count's  orbit  likely  to  be  brought  about  by  the  intluenci^  of 
Jupiter  and  Saturn.  Tlie  history  of  the  steps  taken  cannot 
be  better  described  than  in  the  words  of  Hind  :— "  Havinw 
devised  a  method  which  appeared  to  possess  all  needful 
accuracy,  he  commence<l,  in  conjunction  with  the  celebrate<l 
Livlande  and  a  lady,  Madame  Lepaute,  the  immense  mass  (jf 
calculations   reciuisite    for   the    complete    attainment   (jf   his 
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"l'.K-et.     It  w«,H  nooa>mry  to  con.p.u,.  tl...  .listances  of  i\ 

"0  tn  n.  .682.  when  it  was  last  oLseive.!.  I.ut  for  tl-e  mvvio,, 
'-^ut......  or  for  a  spac  of  ...or.  tl.a,.   z -,o  yea"      ^ 

lie  mentions,  as  one  resnif  nf  ti.;.        -i 

wmL-  fl.  f  1,  ""^  Hssuluous  attention  to  th, 

.sai.l  to  hav.    .  1  •       ■■       ''''''""^'  ^^^'P'^"^^''*  '*-i''t«"e«  i.^ 

harllvl  ,  '"  ""i^'»-f"»t.  that  without  it  they  woul.l 

^;  1  ^Hr''  '^^  the  investigation  ..e.,re  the  conX  ! 
2To  \  ""^  '''^•^'••-  ^>'  ''"'t  of  these  extraonlinarx-  exertions 
the  calcuhit.ons  were  broujjht  to  u  close.'  ^  ' 

u  fl"    a"''/**'  '"•''^'  ^^''"'"'"'t  announced  in  a  paper  addresse,! 

C.U  w,':;;,rv'"' '^-'r' •'^"■»- »--' »«„  r 
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anil  {)eihaps  even  to  tins  .Iny  may  lie  consiilerod  as  still  in 
ciirulfttion.     Baron  l)e  Zucb,  who  was  personally  acquainterl 
with  the  man,  has  hit  on  rcoonl  somi"  intercstinj,'  i)articular,s 
relating  to  him.     Farmer  though  he  was,  he  was  a  (iiligeiil 
stu.lent  of  Astronomy ;  was  possessed  of  a  stronj;  sij^ht :  an«l 
was  in  the  hahit  of  scrutinising  the  heavens  with  the  iiake.1 
eye,  which  fact  may  perhaps  have  given  rise  to  the  statement 
that  he  fo'.in.l  Halley's  Comet  with  the  nake.l  eye  at  a  time 
when  the  professional  astronomei-s  were  vainly  searching  for 
it  with  tiieir  telescopes.     The  first  man  of  note  to  tiui?  the 
comet  appears  to  have  heen   .Messier,  who  caught  it  in  ha.l 
weather  on  Jan.  21,  and  ohserv.d  it  regularly  for  3  weeks. 
It  seems  that  Delisle,  then  Director  of  the  Ohservatory  of 
Paris,  would   not  allow   Messier  (who  was  his  assistant)  to 
di.sclose  the  fact  of  his  discovery,  and  he  remained  the  only 
professed  astronomer  who  saw  the  comet  Kefore  it  hecame  Kwt 
in  tin-  Sun's  rays  at  its  perihelion  passage.     Let  us  hope  that 
Hind's  remark  on  this  inci<lent  will  r.imain  true :"  Such  u 
discreditable  and  selfish  concealment  of  an  interestin.'  dis- 
covery is  not  likely  to  sully  again  the  annals  of  Astronomy." 
This  strange  conduct  of  Delisle's  cnrrie.l  its  own  punishment, 
for  when  Messier's  observations  were  afteiwai'ds  published 
some   members  of    the    French   Academy   treated    them    as 
forgeries:  but  there  appears  to  have  been  no  sufficient  ground 
for  this  imputation,  and  it  was  eventually  withdrawn.     It 
remains  to  be  added  that  the  comet  passed  its  perihelion  on 
March  12,  i7-,9_just  within  the  limits  asslgne-l  by  Clairaut. 
After  that,  it  was  seen  throughout  Europe  during  April  an<l 
May,  although  to  the  best  advantage  only  in  the  Southern 
Hemisphere.     On  May  5,  it  had  a  tail  47°  long. 

Previous  to  the  retimi  of  the  comet  in  iH^j.  numerous 
preparations  were  n)ade  to  I'eceive  it. 

The  great  progress  which  had  been  made  since  i7.-,9  in 
telescopes  and  metluxls  of  observation,  esptjcially  under  the 
inspiration  of  the  two  Hei-schels,  Sir  William  and  Sir  John; 
and  also  in  mathematics  applied  to  celestial  motions  by  men 
like  Laplace.  Lalande,  I^  (.irange,  and  other  eminent  foi-eigners, 
rendered    the  study   of  the  mov.Muents  of  this  comet,  l^jth 
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■Sdonces  at  Turin  offnv.l  «  ..2  \  ^  *''"  ^'^'^''^''-y 

nations  f,...  .      v  '        '  "''*'"  ^"  »Nt.onoui.,rH  of  , 

niiuonN,  tor  an  hsNav  on  tlic  n..i-fi,..i  .*•  i 

comet  «inc.  ,75.    -^ji.,   ,        '"t»'''Ht.on«  mulorKono  l.y  tl 

.no„„t  or  t,..  »„„.,;  ;,.'„, ;„:,:x:: ':;:.,'  ;''•■ "."  "■ 

MiothcT  Froucliiiia,,    (',„„.,     .      I'™ «°-     Altir  l)iuii,>i»,.aii 

obtain  t.,c.  „«Uce';,rat..  k,    :i:ter^l  «  ™  ";"'°"7'.'*' 
of  thing,  in  ,„,.     R„^.„|  t^  „Sr  U,l ',        T    '"" 

Uranus,  but  a,:  o    t  "'  ^"n    '  "^'^  '"P'*^'"'  ^^*"">'  -^ 
thp  fJm        ^  ^,  "^  ""''"^''  '"fluence  exerted  by  Venus 

the  Earth   and  Mars,  witli  some  allowance  also  for  Fn!k     ' 
supposed  Resisting  Media,  as  afl^etin,  h^  (t  1^  "^^, 


Hullcjfs  Count,  .^, 

OinittiM^r  in  tia.  Hrnt  instHucv  any  nllmva.uc  For  a  U..,Hi.tin.. 
MoWnuM  RoH«.nb,,r^.,.r  ...un..!  N.,v.   ,,.  at  o"  Paris  MT    for 

1-'   appropiuite   were   nuwi..    for    a    Ucsisfing    .M...  i„n,    the 
IKT.la.  urn  w.mUl  fall  alK.ut  u  w..!:  oarli.r  or  1  Nov.  ,  at    o^ 

ans  M  I  Th,.  actual  ..fleets  on  .he  eonu-fs  n.oti<.n  LnZ 
^.  the  s  nalie,  phuu-ts  wer.  as  foliow,s:-the  Karth  ,  ;l  .lavs 
VenuH  alK.ut  ,^J  days,  and  M.-reury  and  Ma.,  together  nearlv 

•lay.     By  these  pericHlH  of  tin.e  (nan.ely.  aU.nt   ..   day^) 
a«M..'.l    together     Ko.s,.nl.erp...    eonsidere.l    that    th.    eon.et' 
return  wouhl  \.  hastened.     ••  IVofessor  Hosenher^^ers  inv^sti- 
JCat.o„  ..  ren.arkable  for  itn  extraordinary  con.pletenesH.for 

without  regard  t<.  the  nun.erieal  hd.our.  and  for  the  n.asteru' 
•Manner  m  which  the  whole  of  the  vast  work  was  conducted  " 
RoHenlH,rpr,  howeve,-.  had  a  competitor  in  his  own  country 
Lehniann  thought  there  was  roon.  for  another  discussion  of 
the  e K-n.ents  and  disturlmnees  of  the  orhit  of  Hallev's  Comet 
anch^h  his  hU.u.  we,,  not  in  son.  Aspects  as  L^^ZL 
as  Roscuiher^rers  they  have  a  n.erit  of  their  own.  inasmuch 
hat  Lehn.ann  took  the  year  ,607  as  his  starting-poinr    O 
tins  has,s  he  Hxed  Nov.  ^6  for  the  perihelion  passage,  whic 
was  a  date  a  fortnight  later  than  Pont^eoulant's  and^  we  k 
later  tlian  Damoiseau's.' 

As  early  as  Dec.  1834,  astrononu-rs  hegan  to  direct  their 
telescopes  to  that  part  of  the  heavenn  where  it  was  supposed 
at  tl  e  comet  wouhl  he  first  seen.  Oihers  had  throwA  out 
uggest.ons  th.t  :t  nuKht  be  pos.sible  to  find  the  con,et  between 
l^ec.  i«34  and  Apnl  18.35,  notwithstanding  that  the  perihelion 
passage  would  not  take  place  till  nuu.y  n.onths  later.  ()H„.rs's 
suggestion  was  largely  acted  upon,  for  it  applied  to  the 
constellations  Aunga  and  Taurus  which  were  vel;  favov.rably 
placed  for  observation  in  Northern  an.l  Central  Europe,  while 


*  TLe  distracting  effect  of  planet.iry 
I>erturbations  on  the  movements  of 
comets  is  shown  by  the  fait  tliat 
whereas  tho  interval  between  the 
l-erihelion  passages  of  Halley's  Comet 
in  1835  and  1910  is  to  bo  set  down 


at  74  ycnrs  5J  months  (the  shortest 
on  record),  in  laaa  an.l  1301  it  was 
79  years  a  months  (the  longest  on 
record,  the  next  longest  having  been 
1066  and  ii45\ 
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Sir  John  Hei-Kchul  iit  thts  Cajic  t'inployf.1  Iun  ;jmit  n'ri<>ctor 
also  ill  Hweepiiig  for  the  anxiouMly  .xiiect*!!  Ixxly.  Hut  hII 
thcw  i-aHy  effortM  woro  waNte«l. 

It    wa«   not   until    tho  morning  (.f  Auj;.  6  that  th»>  HiHt 
view  of  tlu'  coiiHst  was  ohtaineil.  an<l  tht-  foitunato  man  waM 
Dumouchel,  <lirector  of  thi-  Cull»!gio  Koiimno  ( Mwerx atoiy  at 
Rome,  UHing  a  powerful  tele»co|)e  in  a  Hplemli.l  climate.     The 
comet  wan  clone  to  the  compute.1  place  which  was  near  C  Tauri. 
It  wiw  a  faint,  misty  ohject,  diHceraihlo  with  difficulty,  ami 
moonlight  ami  unfavourahle  weather  <luring  the  next  follow- 
ing ilayH  delayed  the  coinetH  discovery  elsewhere.     However, 
on  Aug.  it    VV.  Struve  found  it  with  the  gi-eat  telescope  at 
Dorpat,  and  during  the  following  week  it  was  seen  at  all  the 
principal  English  ami  Continental  olwervatories.     The  Doi-pat 
observations  showed  that  Itosenlierger's  jiredicted  place  was 
only  7'  of  ai-c  wrong  in  R.  A.  and  17'  in  Declination.     The 
jff'ect  of  this  error  was  to  retard  the  perihelion  passage  till 
Nov.    16,   or   .J   days   later   than  the  epoch  fixed  upon    hy 
RosenlKjrger.     During  the  first  3  weeks  of  Sept.  the  comet's 
brightness  gradually  increased,  and  on  the  a^"'  it  was  seen 
with  the  naked  eye  hy  Stnive,  and  on  th^  fo".,  ving  dii  •   vitli 
the   naked  eye    by    Kaiser  at   U-yden,  tliough  it  was   not 
sufficiently  bright  to  attract  general  notice  till  tlie  end  of  the 
month.     A  tail  was  fii-st  seen  on  Sept.  24, and  during  ()ot(jlK?r 
the  comet  was  more  (u-  leas  conspicuous,  but  observers  ditt'ei-e<l 
very  much  in  their  estimates  of  the  maximum  length  of  tht- 
tail.     The  average  of  the  estunates  would  seem  to  have  l»eeii 
from  20"  to  25*,  though  one  observer  did  put  it  at  7,0  .     The 
ojinet  was  lost  to  view  about  the  time  of  perihelion  passage, 
<li.sappearing  below  the  S.  W.  horizon,  and  having,  acconling 
to  most  accounts,  lost  its  tail  Itefore  the  comet  itself  was  lost 
to  view.     After  the  perihelion  pa.ssage  the  comet  was  again 
observed  at  some  of  the  southern  observatories  of  Europe  and  at 
the  Cape  of  Good  Hope  from  Dec.  30  to  the  middle  of  May  i  S36. 
Smyth's  observations  deserve  to  be  tjuoted.    Fmler  the  dates 
of  Oct.  10  and  1 1  he  wrote  : — 

"Oct.    10.      The   Comet  in   this  evening's    exiiiuiuation    prcw  iited    an 
extraordinary  phenomenon.     The  brush,   fan,    or   gleam   of   liglit,    before 
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mentioned,  was  clearly  perceptible  issuing  from  tho  nucleus,  which  was  now 
about  17"  in  diameter  and  shooting  into  the  co-na  ;  the  jijlances  at  times 
being  very  strong,  and  of  a  different  aspect  from  the  other  parts  of  the 
luminosity.  On  viewing  this  appearance  it  was  impossible  not  to  recall  the 
strange  drawing  of  the  ' XnmU.  is  fO^tor '  which  is  given  by  Hev.lius  in  his 
Annua  Climactericus  as  th  vj.resei.i.tioi.  >f  Halley's  Comet  in  i68a  and 
which  had  been  oonsijen  !  as  n  distoi  tioa.      See  Fig.  16.  ante.  ] 

"Oct.  II.  ...  The  tf  .V  .<  in.iea'in'T  in  length  and  brightness,  and, 
what  was  most  remarkab  i  i  the  .  pf.osi*  direction  to  it  there  proceeded 
irom  the  coma  across  the  nucluus  a  :^  lin.us  band  or  lucid  sector  more  than 
60"  or  70"  in  length  and  al>out  25"  broad,  with  a  obtuse-angled  rays  the 
nucleus  being  its  central  point.  The  light  of  this  singular  object  was  more 
brilliant  than  the  other  parts  of  the  nebulosity,  and  considerably  more  so 
than  the  tail  ;  it  was  therefore  amazingly  distinct.  On  applying  as  much 
magnifying  power  as  it  would  bear,  the  nucleus  appeared  to  be  rather  gibbous 
than  perfectly  round:  but  with  the  strange  sector  impinging  it  was  a 
question  of  <lifficulty." 

The  observations  made  at  tho  Cape  of  Good  Hope  by 
Maelear  disclosed  a  succession  of  phenomena  somewhat  calcu- 
laterl  to  chill  the  enthusiasm  of  any  who  expected  great 
things  of  Halley's  Comet  in  1910.  Though  the  perihelion 
passage  took  place  on  Nov.  i.-;,  i^^,  Maelear  did  not  begin 
to  see  the  comet,  or  at  any  rate  to  record  what  he  saw,  till 
Jan.  24,  1X36.  He  says  that  the  alteration  of  form  which 
had  taken  place  between  the  beginning  of  Xovember  and  this 
date,  during  which  interval  the  comet  had  been  lost  in  the 
Sun's  rays,  was  "  remarkable  ",  and  he  goes  on  as  follows  :— 

"Jan.  24.  To  the  naked  eye  it  was  as  bright  as  a  star  of  the  2.3  or  3''' 
magnitude  :  there  was  no  tail.  In  the  14-feet  reflector,  it  presented  an 
..paque,  circular,  planetary  disc,  tolerably  well  defined,  enoompasse.l  bv 
a  delicately  bright  coma  or  halo,  which  was  likewise  circular. 

"Crossing  the  disc  in  a.llrection  not  deviating  much  from  parallelism  with 
(he  equator,  appt-ared  an  oblong,  elliptical  body,  distinguished  from  the  rest 
•  ■f  the  disc  by  its  superior  whiteness,  and  a  semblance  of  greater  density. 
The  diameter  of  the  disc  measured  2'  1 1"  :  of  the  coma,  8'  12' . 

"  On  Se  25th,  the  circularity  of  the  preceding  limb  of  the  cometary  dis.- 
was  partially  broken,  its  dimensions  were  increased,  the  elongated  portion 
was  better  marked,  and  its  following  en,l  was  brighter  than  the  preceding. 

"  On  the  26th,  the  halo  l,ad  diminished,  and  the  dimensions  ,.f  the  disc, 
or  body,  as  it  should  now  be  called,  were  further  increased.  A  spot  like 
a  nucleus  could  be  occasionally  seen  in  the  brighter  end  of  the  oblong  portion. 

'•  On  the  28th,  the  halo  or  coma  had  vanished.  The  nucleus  was  distinct 
like  a  faint  small  star  in  the  foUowiiiR  end  of  the  oblong  portion.  The 
dimensions  of  the  body  had  greatly  incre.ised,  while  the  intensity  of  its  li"ht 
had  proportionately  diminished.  The  general  outline  of  the  com.tarv  body 
seemed  approximating  to  a  parabolic  curve,  the  preceding  end  of  "which 
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P.ss,ge,  abrupt.,,  soparl         ,        ?.  Zat  "  "'^■"  '""""  ""  '"''•"'^'""» 
"■"■•    The  oblong  portion  wih  t  ..  !.  '  ''^"*'"'; »-•'•••'»<•<'  '"•  ragged  out- 

in  tho  body  ..f  a  hIrBor  on'  resembled  a  sn.all  comet  inclose* 

v.::^  rs:- :;:;:  ;:;:;b.r:r ;;i:r:::  :^^"t^^'-  '\ "-  '■---  -- 

on  th..  34tl.  ■  or  20  lim,.«  M  "^"'"'    "   42  ,   l)e>ng  5  timfs  tho  diap.-ter 

35  times  that  of  the  ^h     .      d  „,  'h'' ^ /*''' T'"  '^^""'•»  ""'  '''>  1^- than 
tl.e  S.  than  to  the  N.  'i.,..' ,,;  g"^'"*-  ""  ''"'"•     ^ ''«   ""'^>"'^  «"^  nearer  to 

"n;^l^:tr  etr  r;::r 'r;rt\"'r  t":  ^^'^^  --  ^---'- 

.larkness,  leavin-  1  blind    nn     1         u   ?  .  "  '"''  '"  ""■  surronndins 

the  nu..i;„.s  of  v:;-,Mir;"','''°*'  '."'"'  "  '"•'8''    -"»-  -nvelopin^ 

The  physical  appearance  of  Halley's  Comet  at  tl...  .«,- 
HPpa..,t:o,.  s..,n.s  to  have  been  in  .nany  .-espel  v  y  e.nark- 
^ble,  an.  .  d,.l  the  staten.ent«  n.ade  not  emanate  from  so m  of 
the  n,o,s  .h.st„,.ui.shed  astronon.er.s  of  the  time  Tr^Z  t 
permissihle  to  distrust  ih..,,^      a-  •     ■  ■,  .  ""g'lt  be 

.listrust    .,n,.fi-        ?     ?  ^*  ''  impossihle,  however,  Uy 

•istiust    anvthuio;  stated    by   such   men   of  skill   and   hi.rh 
dmracter  as   Bessel,  J.   Herschel.   W.  Struve,  a  d  Mac  ef 
en?:;-  T.rw  ^^%^PPrr-  '"•  the  n„cleus  ai  the 

hot  coal  of  oboncr  form      On   n»f    ..  u.  ,  . 

stream  nC  «,.        ,",  ^*^t-   ^^  '*^  appeareil  like  the 

stican.  ot  hre  winch  issues  fron.  the  mouth  of  a  ca.mon  at 
a  .hscharge  and  when  the  sparks  are  <lriven  backward  bv 
a  s  rong  wind  At  moments  the  flame  was  th  u"t  to  t  in 
mo  .on  or  exhibiting  scintillations  similar  to  t'hase  o  a 
Au  era  Boreahs.  A  second  s.nall  flame  fonnin.  a  c.reL  ani 
with  the  principal  one  was  also  remarked.  5n  ^o  Ttl 
nebu  OS.  y  independently  of  the  flames  (two  of  them  be  „. 

ponder  hoin   .     Ihese  phenomena,  under  dift-erent  and 
varyin,.  names,  were  seen  and  commented  upon  Wo  hi 

ilTarCvti"'"^',r'  '"'''''''•  ^'^^  -"--^  ^^^^^Z 

Admnal  Smyth  would  seem  to  represent  fairly  well  all  the 
remarks  ma.le  by  the  various  astroLmers  Just  cited!« 


'837. 


Mem.   H.  A.  S.,    vol. 


X,    p.    92. 


«  Drawings  by  Bessel  will  be  found 
m  tho  Asl.  Xach.,  vol.  xiii,  Nog.  300-3. 
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It  will  1.0  interesting  to  consider  what  wo  know  of  the 
history  of  this  coinet  anterior  to  the  apparitions  alrea-ly 
mentioned.  Haliey,  we  have  soe.i,  satisfactorily  traced  hack 
his  comet  to  j.351,  hut  since  his  time  it  has  been  traced  very 
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much  farther  l)ackwardH,  hrou<;h  a  range  indeed  of  some  14 
centuries  or  more,  first  by  the  labours  of  Hind,'-  and  Laugier/ 
and  quite  recently  by  those  of  Cowell  and  Crommelin  Con- 
firming Hind   for  the  most  part,  and  enlarging  Ids  results. 


Feb.  10,  1836.  Hffor.iii-f  may  also 
be  made  to  tlic  .I/mho/is  uf  the  Aslm- 
nomkal  Society,  vol.  x  (Irawiiigs  by 
C.  P.  Smyth)  ;  Sir  J.  Ilerschel'.s 
Kesidls  0/  Anlrononiaiil  (ibstrralions  at 
the  Cape  nf  Good  Hope  ;  ami  Struve's 
Beobaehlumjen  den  Halleyschtn  Komelen. 


The  i''mi.ls,  )).  50  et  sc/. 

'  Coiiiptes  lieii'lus,  vol.  xxiii,  p.  i8a. 
J846.  '  J         c( 

''  Monlli.  yot.  li.A.S.,  vol.  Ixviii. 
1908.  (^Fivc  separate  paiiei-s,  at  pp. 
'".173,375,  5>o,  665.) 
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^^i:z::::t^;^:^z""''^^-^-^^"^'"^^'>^« 


We  owe  the  observations  which  have  made  tho«.  •  ]     .-.. 
tions  Dossihle  mn,-nl,.  *    ni  •  "^'^^  identifica- 


Thi3  table  is  from  Hind,  hut 
altered  wl.ere  nec.sary  to  emi.race 
the  researches  of  ConvWI  nnd  Crom- 
mehn.  Hind  tried  to  identify  ti.e 
comet  by  noting  the  observed  imtlis 
of  certain  comets;  and  the  descrip- 
tions at  his  command  were  often  very 
vague  and  uncertain  ;  but  CowiH 
and  Crommelin's  results  were  based 
"n  accurate  calculations  of  the 
lengths  of  successive  revolutions  as 


affected  '-y  planetary  perturbations. 
On  this  account  they  are  justified  in 
lay.ng  claim  to  a  much  higher  de- 
gree of  certainty  for  their  identifica- 
tions S„„.e  .hare  of  credit  for  these 
Identifications  is  due  to  the  French 
as  ronomer  Laugier.  (r,mptes  Re„dv« 
v^.l.  xxiii,  p.  ,83.  1846.)  Norshouli 
the  abours  of  Pingr..  and  Burck- 
hardt  be  forgotten,  i„  connexiou 
with  this  matter. 
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so  curt  as  to  be  incapable  of  abiidfrement,  ao  a  concise  di^jest 
is  all  that  will  be  ottered  to  the  reader,  and  this  will  be  often 
given  in  the  language  of  Hind"'  and  chronologically  backwards. 

Halley  surmised  that  the  great  Comet  of  1456  was  identical 
with  his,  and  Pingr^  converted  H  alley's  suspicion  into  a  cer- 
tainty. This  comet  was  described  by  the  Chinese  as  having 
iiad  a  tail  60'  long,  and  a  head  whicii  at  one  time  was  round, 
and  the  size  of  a  bull's  eye,  the  tail  being  like  a  peacock's ! 

At  the  preceding  return  of  1378  the  comet  was  observed 
l»oth  in  Europe  and  China ;  but  it  does  not  appear  to  have 
lieen  as  bright  as  in  1456. 

In  1301  a  great  comet  is  mentioned  by  nearly  all  the 
historians  of  the  period.  It  was  seen  as  far  North  as  Ice- 
land. It  exhibited  a  bright  and  extensive  tall  which  stretched 
across  a  considerable  jmrt  of  the  heavens.  Hind  rejected  the 
European  observations  of  1301,  finding  them  to  be  of  no  good 
compared  with  the  Chinese  observations  which  proved  'con- 
sistent—a reversal  of  20th-century  preferences! 

The  previous  apparition  was  for  some  time  a  matter  of 
doubt.  Hind  treated  as  Halley's  a  comet  which  appeared  in 
July  1223,  and  was  regarded  as  the  precursor  of  the  death  of 
Philip  Augustus,  King  of  France.  The  records  are  vague  and 
inadequate;  and  Cowell  and  Crommelin  have  given  the  pre- 
ference to  a  comet  which  was  seen  in  August  and  September 
1222  and  which  passed  its  perihelion  probably  in  September. 
The  Waverley  Abbey  Annalist  says  that  in  the  months  named 
a  fine  star  of  the  i»*  magnitude,  with  a  large  tail,  appeared. 
When  first  seen  it  was  near  the  place  where  the  Sun  sets  in 
December.  The  Chinaman  Ma-tuoan-lin  says  that  on  Sept.  25 
it  came  from  »;  Bootis.  The  tail  was  30  cubits  long,  and  the 
comet  perished  in  two  months.  The  (juestion  of  the  identi- 
fication of  one  of  these  comets  with  Halley's  is  one  of  the  few 
instances  in  which  Cowell  and  Crommelin  have  dissented  from 
Hind's  identifications  by  deciding  in  favour  of  the  Comet  of 
1222  in  preference  to  Hind's  1223. 

In  April  and  May  1 145  the  European  and  Chinese  chroniclers 
recoi-d  a  comet  with  a  tail  10°  long,  whose  course  among  the 

■  Month.  Not.  R.A.S.,  vol.  x,  p.  51.  Jan.  1850:  The  Comets,  pp.  50-57. 


40 


Hallqfs  Comet. 


stars  from  the  end  of  Ani-;i  f^  *i     i      •     . 

».y  Hind  to  have  hec^p^e  L^u     "    '""";"^."'  '''^''  '«  ''^' 

path  of  Hallev's  Co,"r  '   '"  "''"'"''  '^''">  "''^  ««^"P"t 

i.aveta.enj^:^::-z^"::;^;/i;;:^^^^^^^^ 

accounts  seen,  to  snoak  of  th  1  Tin     ^  ^''"^  ^'""*^ 

»-n  the  Apri,  an.!  3^  on  '     'u^^^^^^^^  '^"^  '^'«'- 

cannot  be  detenuine.1  with  a.^  e     I  '  ,  '' HiT  "  "7' 
-Kardthetwotobeoneandtlfern.:     '•         "'  ""'""  ^ 

t).e  attention^:  I  e1^  ^^^^^^  ""T ^:''^'  ^-^  '^^^racte 

-pecial  alann  and  ^"  sfcces  "of  ;f  V  ''  "'^"^'^'^'^  ^^'^^^ 
tlie  death  of  Harold  wc-r^H-i/  "'"'"  "'^'««ion  anc 

influence.     Zonar  s    h!  ?> lo     i    f       '"  '^'^  ^"'"^'^  '""»^*« 

cu^eclinlVX  d    '^"■^''^"''""■^  ^^--  (-'-se  .leath  oc 

^"ii  .noon,  111^'^::'::^:'^    ^- -  ^^^^  - ... 

of  which,  it  (which  nresn.nnM  '  ""  *''*^  appearance 

->ce.     This  tra    forn  r       ^  ^'  "I"'"'  ''''  '"'''^^'^  d"ninishe,l  in 
which  de    rire    hT  ^m^"  ^'T  ''  ""'  ''""  ^'""^^  — ^s. 

object  was  visible   for  6-   Z,   i      ^^  '"f  "^^  "'^^  ""'^ 

vapour,  and  the  con.et '  'al^^Sa  ^ed    t  ' ''"   ""'^'^  ''''' 
that  this  was  Halh.^-'.  rv      1  '"■^'  PP'^^'^» «<'.     It  seems  certain 

famous  Ba^euxip  strv    a    "'   /V^"^  "nmortalised  in  the 
page  6  iaJZ     ^       '^'        ""'  '"  "^^^^  ^'""^  ^'^'^  I  on 

In  989  a  comet  was  observed  in  rhJno  ,  i  •  1    • 
also  by  several  An,rlo  ^J        V  ^  ''^'"''^'  '«  mentioned 

^    i^verai  An^r|o-haxon  writers.     Burckl.«r.lf  f  I,,,  v        1 

computer,  investigated  its  orbit  and  found  trttV,! 
'•ore  a  considerable  rP«,.n.Ki  1      \  ^*  *"*^  eleiiients 

The  perihcIi„r*4r*"C  tT  °'  """»>••»  C°"'«'- 
«ept.  12.  ^  *°  ^^^""^  occurred  about 

Cowell  .„.,  cL,„    Lfe  £"ff.  ^,  ■»"■*  .'■,"  '""  >■'«"•• 
Hind   being  satisfied  w  th  th?      ,  *°  rfontificatio,,, 

coweii  „,f  c^„„:l-t,*  r,i°:e''te "  t^; 

one  wh-ch  i.  dated  iW  ™,e  «„e  inl,,:;:^...^™:^  hi 
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August,  and  which  therefore  nmy  Jiave  been  visible  in  the 
autumn,  may  or  may  not  be  the  one  wanted. 

Halley's  Comet  should  have  appeared  in  H37.     A  comparihon 

of  the  European  and  Chim.se  accounts,  taken  literally,  imi)ly 

that  there  were  2  comets  in  this  year,  one  in  perihelion  in 

February  and  the  other  in  April.     The  latter  would  seem  to 

have  been  a  most  imposing  object,  but  in  Hind's  opiin'on  it 

could  not  have  been  Halley's  Comet,  and  Cowell  and  Ci-om- 

melin  state  <lefinitely  that  Halley's  Comet  nmst  ha  v.-  been  in 

perihelion  at  the  end  of  Feliruary  or  the  beginnino-  of  .Alarcli. 

The  Chinese  records  indeed  imply  that  there  was  a  thinl  or 

even  a  fourth  comet  in  that  year,  in  the  months  of  June  an<l 

September,  but  this  cpiestion  (which  prijbably  involves  some 

misconceptions)  does  not  concern  us  in  disc\issing  Halley's 

Comet. 

A  comet  appeared  in  760,  which  without  any  doubt  what- 
ever was  Halley's.  It  is  recorded  in  detail  both  by  European 
and  Chinese  annalists,  and  tlie  orbit  has  lieeu  calculati-d  and 
identified  i.y  Liiugier.  By  European  writers  we  are  tohl  that 
a  comet  like  a  great  l)eam  an<l  very  bi-iiliant  was  obsor\ed 
in  the  20th  year  of  an  Emiieior  Constantine,  first  in  the  E. 
and  then  in  the  W.,  for  aljout  30  <lays.  The  Chinese  gave  it 
a  visibility  of  2  months.  Lixugier  calculated  the  perihelion  to 
have  occurred  on  June  1 1. 

In  684  the  Chinese  record  a  comet  observed  in  the  W.  in 
September  and  October.  Hind  pointed  out  that  this  state- 
ment would  accord  with  the  course  of  Halley's  Comet  when 
the  perihelion  occurs  about  the  middle  of  October,  and,  as  the 
epoch  for  the  reappearance  of  the  comet  is  about  what  it  should 
be,  the  identity  may  Ije  considered  assured. 

A  comet  observed  by  the  Chinese  in  the  constellations 
Aui-iga,  Ursa  Major,  and  Scorpio  in  608,  was  regarded  by 
Hind  as  probably  Halley's,  who  said  that  the  track  assigned 
would  harmonise  with  a  perihelion  passage  occurring  al>out 
Nov.  I.  Cowell  and  Cronnnelin,  howev'-,  identified  the  Comet 
of  607  (i.)  as  Halley's. 

The  previous  return  should  have  occurred  in  ,-,30.  There 
was  a  comet  in  that  year,  and  none  of  the  few  circumstances 
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connectod  with  it  roconlod  hv  fl.,.  v 

"alloy  ».     1 1,„  p„,.,h„|,„„  p„,  ..j,^,  ,„      1^, 
A  c„,„rt  appenml  i„  ,.,,.  ,„  t„  „|,j^|,  ^^-^J"  » 

t  z,  ■:  £"■  "T";'','"'""  "''°"">' '"'- « 

•  t  WHS  seen  in  huiope  altout  the  tinu.  ,.f  *»,„  „  1  1     ^    1  . 
.>f  Chalons,  when  the  Ron.an  ..neral  Aetius  defeated  AUU. 


Fig.  3o. 


lielion  passage  took  place  on  July  ,.  ^  ''  '^  I*"" 

"  This    cngraviiii'    and     Plato    t       „„    j  ^ 

''*''    ^      ^r;      "'■''P'"''"""«^^'<'ina.stato 

"t  .I.re  alarm  on  his  throne,  whilst 
l.'S  people  are  huddled  together 
pointing  with  their  fingers  at  the 
fearfu!  p,  rtent  in  the  sj.y,  the  birds 
even  being  upset  at  the  sight.  The 
legend  over  the  picture  "Isti  mirant 
Stella  records  the  popular  feeling, 
l^nderneath  we  are  asked  to  take 
notice  of  the  ships  of  the  invader. 


suggest  that  niedia-val  artists  were 
given  to  'terminological  inexacti- 
tudes like  many  of  their  «ucce8,ors. 
As  regards  Plato  I  J.  c.  Bruce, 
the  editor  of  ne  liayeur  Tapestnj 
eluculaled,  says:  "This  drawing  is 
remarkable  as  furnishing  us  with  the 
earliest  representation  wo  have  of 
these  bodies."  It  requires  a  little 
■nterpretation.     The  picture  is  sup- 
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I"'  ^7^  the  ChiiK'w  amwils  m-oni  h  i.(„,u.t  i„  ()i,hi„cluis 
m  Oct.jJH.r,  which  Hiu.l  thought  woul.l  fit  i..  with  the  ,.r.,l,al.le 
position  of  HttlK-y's  Comet  if  the  perihelion  passage  took  phieo 
al«ut  the  hepnninK  of  Noven.her.  But  anotlier  Chinese 
authority  riK;<.rils  a  o.inet  n.noh  earUer  in  the  year,  namely 
in  March  an.l  April,  which  must  have  lH,eii  visihie  all  thr<.u«h 
the  summer  if  it  were  the  same  as  the  Octoln'r  comet. 

In  29,-,  there  vas  a  comet  ol.serve.l  in  China,  the  i.Ientitv  of 
which  with  Hail.ys  Hin.l  th.ai^rht  to  Ik-  "nearly  ctain  '. 
I  seems  to  have  been  visible  in  May  after  nerihelion  pjwsa.re 
at  the  commencement  of  April.  " 

In  the  year  218  a  lar^re  comet  is  recorded  lK>th  by  European 
.UKl  Chinese  chroniclers.  Dion  (\i8siuH  describes  it  as  a  v.-ry 
tearful  star  with  a  tail  extendi.,-  from  the  W.  towards  the  E 
Ihe  Chinese  catalofrue  of  Ma-tuan-lin  gives  it  a  path  e.Kactly 
in  a<(reement  with  the  path  which  would  be  followe.1  bv 
Halley  s  Comet  when  the  perihelion  falls  about  the  first  week 
m  April.  The  description  given  is  that  it  was  "  pointe.1  and 
bright   . 

In  141  the  Chine.se  observed  a  comet  in  March  and  April 
"6  or  7  cubit.s  long"  and  of  a  bluish- white  colour  The 
elements  of  a  comet  following  a  path  such  as  that  .le.scrilKid 
in  some  detail  by  the  Chinese  annalist  would  not  l)e  widely 
different  from  those  of  Halley's  Comet;  and  the  comet  is  the 
only  one  recorded  anout  this  epoch. 

The  preceding  apparition  shouM  have  taken  place  either 
in  the  summer  of  65  or  in  the  folhnving  winter  of  63-66 
Ihe  Chinese  record  2  comets:  one  in  July  65  which  remained 
visible  for  56  days,  and   the   other  in  February  66  which 
remained  visible  50  days. 

Hind  suggested  that  most  likely  the  last-named  was 
Halley  s  Comet,  if  the  perihelion  passage  took  place  at  the 
end  of  January,  and  CowcU  and  Crommelin  have  definitely 
confirmed  this.  Not  improbably  this  comet  was  the  sword- 
shaped  sign  recorded  as  having  hung  over  the  city  of 
Jerusalem  before  the  commencement  of  the  war  which 
terminated  in  the  destruction  of  the  Holy  City.  Josephus 
•says   that   several   prodigies   announced    the   destruction    of 
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UuUvifx  Cornel. 


C:i!.'r:r.,:::.;;';:?  .;,":■;' "';""  --••i  to 
•".0  .ut..  ..,,,,1,  , ' ;'  ,7  r :  ,"';f ";''r"  '■'  ^'•"■■'■i 

Jr,  ,,;'  ,^:::,7;' '", ";'-■""■'« -^*' tie e;„ri 

intervals  of  75  v,..™  "'"~'"'  ""  tl>e  following,  separate,!  l,y 

.MC  .199,  ,3^3  A  „.  ami  ,1^^    'w'  ^°'\"'°'  '°°5'  ""^ 

one  of  these  Me„tifieat„;°.eSpt  t  rfiT       ""'  """  "">' 
»ttracti„„    exerci*.,!    1,„   ,  *-"7' "">  ""t  «■»»  wrong!     The 

writer!  ^   ""    P''""'"    »"»    '><>■■«■:    i>y   the 

The  reader  will    re„e,„her   that   in    „„ticipatio,.    of    the 

"  •^'^""  Jioltforum,  lib.  vi,  §  5. 
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return  o,  Ifalleys  Con.et,  lx,th  in  .7;,^  an.l  in  .«,-,  "n^t 
I.rep.uation8  were  nia.le  l.y  astroiu.n.ers  for  the  canet  with 
th..  v,ew  of  its  iKiinj;  discovered  at  as  eariv  a  date  as 
|>r.Ksil.ie.  and  of  learning  iK..forehand  its  prol.al.1.  "path  thron-h 
the  heavens.  Somewhat  similar  preparations  l.nt  t^rhaps 
not  «,  exteiwive  were  .na.ie  !.y  n.athenmtical  astnmo.ners 
lor  the  return  of  1910. 

Between  18.^5  and  1910,  and  in  thr  earh'er  part  ..f  the 
interval.  Halley's  Con».t  und.Tw.it  ;;re«t  perturlmtions  l,v 
.Jupiter,  which  very  much  au;,M„ented  the  lalH.iir  of  preparin'-r 
tor  the  1910  return.  However  notwithstaii.lin-  this,  I'ontt" 
coulant,  46  years  hefore  1910,  assiV„ed  a  date  f.,r'th..  pJrihelion 
!»a.ssHKe  not  very  fa.  wron- and  Cowell  and  ( •ron.n.elin's  lin«| 
prediction  issued  in  January,  1 909.  proved  t..  he  .-.rreet  within 
.\  ov  4  .lays.  This  result  was  appieeial.iy  JM-tt.!  than  the 
pre.hctions  mad.'  Inifore  the  1X3  3  return. 

Consi.lering  that  Halley's  Comet  may  l„.  rej.ard,.d  as  the 
larfrest  and  b..st  known  ..f  the  reco-nize.|  pe.i..dical  cmets  it 
IS  no  won.ler  that  its  return  in  the  sprinj;  of  ,9,0  was  ,„ ,t  only 
a  matter  of  keen  competition  l.,.tween  the  astronomers  mana.r- 
ing  tele.HC.)pes  lar^je  enough  to  grapple  with  its  early  discovery 
l.ut  also  createtl  a  great  amount  of  interest,  not  to  say  excit..-' 
ment.  amongst    non-professi..nal  people  in  all   parts   of   th,- 
world.     The  facilities  aftonled  hy  the  camera  for  piekin-  up 
dim  celestial  objects  were  made  the  most  of,  and  so  it  c'lme 
alK>ut  that  as  early  as  September  11.  1909.  a  plate  taken  by 
Woii  at  Heidelberg  was  recognize.1  for  a  certainty  as  recording 
the  comet,  though  an  object  seen  on  a  pla*e  taken  by  the  same 
observer  at  the  same  place  on  August  28  was  suspect.^.1.     Even 
these  two  dates  do  not  mark  the  earliest  visibility  of  the 
comet,  for  a  plate  taken  by  Keeling  at  Helwan  in  Egypt  on' 
August  24  contained  an  image  of  it,  though  some  moi.ths 
elapsed   ere  the  fact  of  the  comet  being  on  the  plate  was 
a.scertamed.     Subseciuent  to  Wolf's  .lefinitive  announcem..nt 
immediately  after  September  11   that  he   ha.l    secured  the 
comet,  it  was  found  that  the  Cimet  was  shown  on  a  plate 
taken  at  Greenwich  on  September  9.     This  jumble  of  dates 
will  convey  to  the  reader  some  notion  of  the  competition 
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Haiti' jiH  Cumi't. 


which  then.  w«H  ttH  to  H  |,„  Mh.ml.l  I.hv,.  th..  cr...li»  ,.f  I      • 
..•.t.u.u.cl  the  first  picture  of  the  lo„,  V^C:^  ''Z 

»■""■  »-i"i^  ^.  r, Im  1  I  ■'::i';" "  "■"'■ ' 

•  ♦  I'lacvs  an<i  ,..  iuHtnuneMt.  of  various  ,li,ne„si  1     "t    h. 
ti.ne  frcn.  tt.  eartl'  '        "  '"  '''  ^^^•'^^""'^"  ^■-•"  ^--  t- 

After  being  very  f«i„t  „t  t,,e  end  of  V  vomb  ^  i''  .''"  "":'""''<"'^  '"  "s'-t. 
.^)  it  revived  son.ewJ.at  in  the  ..arl/ ,  art  "f  n  '"•  "^  ""  ""  ^''"«"''"<'" 
under  excellent  ob«.rvin«  .on.htions  v  "  ^""'"^'r'  ^-t  on  Doc-en.ber  6. 
'•>•  .=.  On  J.ecen,ber  8  it  could  "Jbe  I  ""'j"  "^''""*  ""  Magnitude  ...5 
-entric  .op.  and  it.  ^^^X^^^S^Tf^  ^T  ^^  ''"'''^ 
owing  to  bad  Aveather  till  ,8tl,  wl,...,  it  I  '  "*  ""'  "«'•"  '"«"'" 

|r..ater  proxin.ity,  P-babl  •  m'.,:'m  '  ":.::;r :"? V""*  '=^"^''^*-'"' ''" 
Magnitude  .,.5.  On  .5th  th.  .noo^A^  ^^  1  . rj!  '  J"'  '""•""'"y  ''''"'' 
»'"t  .t  was  again  obs..rve.l  ,.n  28th  ",/'*''*"*""""* '"^'^'l-I"- 
««  .liffloult  as  when  it  nas  fir.t  see,    at  T   J^  ,  ""v"'"  "  "P'"""*''  "b^u' 

--.uie  wa.  .3,  but  perhaps  ^i:^:!:^':;;::;!.^-;!.  1!^:^^ 


llalli'jfs  Cmiitt. 
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rtpong  m,K,nll,hl.     Tl...  ™m«t  ha,  uM.ulIy  ..,hil.i,..d  ,|,..  „p,„,.,,,„ f  „ 

-niaU  Htfllar  iiii.lf  tii  <.iirr<mii.|.,.|  l,y  „  n,,bul..ii,  |.„/.,  ••  » 

During  .Innuary,  K.-Liuai y,  oii.l  Mui  .h.  and  till  n./irly  tl... 
viv\  of  April  oU.jvutionsof  tli.-  .•onu-t  w.mv  (.uni.'.l  on  „uly 

to    II    lilllit<-*l    ..Xtcllt    OWill^r    t.)    itH    IKJNitioll     ivl|ltiv..|v    to     til.' 

Pkrth  mid  tlu-  Sun  and  snd,  ,.l,H«.|vati.niH  an  th.-iv'wtre  .|„ 
not  Ht'oni  t4.  call  for  any  notic-  li.Tf.     Aft.-i-  passing  its  |«.,  i- 
lu'Iion  on  April  19  the  conu-t  iKcain..  a  morning  star  and  wan 
picked   up  |,y  ,1   liniittMl  nuiiilHr  of  oUervfrs   in   tin-   .arly 
nmrniiiK  hours  avna-iuK  ^>^y  4  a......  I.ut  it  was  n.'Vor  far 

from  the  Sini,  so  that  the  appr.»ach  of  Huniis.-  couiiled  with 
a  full  Mcjon  on  April  ^4  made  it  wellni^di  impossil,!,.  for  th- 
comet  to  preH..nt  any  strikin-  appearance.  This  cn.litioi. 
of  thmgHdid  not  arise  until  after  the  conift  had  erohsed  the 
Sun  on  May  18,  and  hud  l-ecoine  an  evening  ntar.  Then 
ajrain  twilight,  and  a  Mcmui  new  on  May  X.  once  more  inter- 
fered with  a  satisfactory  view  of  the  comet,  sf,  that   when 

It  first  became   visihie   in  tl veiling  twilight,  after  In-ing 

actually  nearest  to  the  Earth  alKJut  May  i.S.  it  failed  to  show 
itself  as  the  magniticent  ol.ject  which  had  l^ieii  hoped  for 
though  it  was  well  understood,  or  at  least  assumed,  that  und.-r 
no  ciix'umstances  could  it  U-  expected  that  it  wou^l  show  up 
as  it  had  done  in  many  hygone  centuries. 

Sj)ectroscopic  okservations  date  back  to  Oct.  32,  when  a 
faint  continuous  spectrum  was  photographed  at  the  Lick 
Observatory. 

>'  Jonnu  n.A.A.,  v.,1.  xx,  j,.  ,55.     \^^,c,  ,509. 
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EPHEMERIS    OF    HALLEY'S    COMET. 
May  26— July  25,  19 10. 


Date. 

Right  Ascension. 

Declination. 

•      Distance  from 
Earth  in  radii  ol 

Earth's  orbit. 

1910 

h.    m.      s. 

0        * 

May  26 

9     31     28 

2    53                        036 

..     30 

9     56     16 

I      0  N.                    051 
0      4  «.                     0-66 

June    3 

10      9     56 

..       7 

10     19    48 

0    43                         o-8i 

»     II 

10    27     28 

I     IS                         097 

»     15 

10,   31     56 

'     42                          112 

»     19 

10     36     24 

2      3                          128 

"     23 

10    40     16 

2    24                          ,.40 

..     27 

10    44      0 

2  45                          1-54 

3  6            j              ,.70 

July    I 

10    47     28 

•.       5 

10    50    36 

3     24            1              ,-86 

9 

•o    53    40 

3    41                          1-95 

"      13 

10    56    40 

4      I                          207 

"      17 

10    59    40 

4    20 

2-19 

„     21 

II       2    36 

4     38 

2-31 

"      25 

11       5    28 

4     56  S. 

2-43 

After  quitting  Pisces,  about  May  14,  its  path  will  be  through  Aries  Taurus 
^frrVhe^e  if^rn^"""^  Canis  Minor.  Hydra,  Sextans,  thi  feet  of  Leo  ™' 

aX  Ind  full  Mol''  M  '^  ^  "'V'^"^  '"*  '""^  '"°»  •'•y  »««*  ^o-^ 
nigms,  and  full  Moon  on  May  aa,  with  no  true  night  at  all  durin*  manv 

weeks,  w.  11  seriously  interfen.  with  observations  of' he  comet      D^ringits 

Tf  S'  ra^^Tb '^  "T*  "'"  ^'  "•''  '-^  ^""»  *  considerabTe trX' 
Sonthfi  ,  l  ""^  ^  "   ""'«  ''^'P   *"   "'"'^  ^J>o.  Uving   in   the 

Southern  hemisphere,  at  the  Cape,  or  in  Australia,  or  New  Zealand  mav 
.les.re  to  follow  the  comet  as  long  as  possible.  AldebLran  («  Tanri  mag  ^oT 
Betelgeuze  (.Ononis,  mag.  ..o),  y  Geminorum  (.0),  and  Procyon  (a  CanK 
appl  e    '  ""'•   "'^  ""  "*•"•'  "'  "'*•  «*""•  '»  -•'-h  '•>«  foregoing  romark 
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Nolo  ready   8vo,  with  27  Ml- page  plates  and  4u  other 
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GEORGE  F.  CHAMBERS,  F.R.A.S. 

Reviews  and  Notices. 

of  S:  m;;ter£"  t"  ''»ve  the  history  of  o„r  knowledge 

of  a«tro„oBJcal  Wk,  and  tl';  prZtwo.k'r'^'  "f  "'"^  '"'""'^^^y  '^""-'to  headers 
on.he.,,ece       d„„e\:tt{;rS^^^^^^^ 

onSSomi^f  "ubfi'--;,^/^^^^^^  f"??  ';*«  long  and  favourably  known  as  a  writer 
ment  of  f.ct«  have  I^Me^l  "ront^viZS^bn:.?'"'"''?^..*"'*  '"^'''-"-l  ••^"^"1- 
■nquiry  in  a  form  »g  attractive  as  itlTaoc"  r^e  Th«  1*''^'°'  \^^  ''"'"«  of  astronomical 
•ud  wide  research  are  exhibited  ireneJall v  bf  h  ^"'^  quaht.e,  of  jmlicious  selection 

timely  id  falui?       "'  *""'""'""^"  P""'*^  •"'^  '"^'-"'Wy  illustrated  volume  i,  both 
«tattr;!p„rhlJ£.k'^r?,,f,J^j;^7--  i^  H^ely  to  remain  for  many  yean,  the 

^i.f£^£S-'S:^St-Z'JS^  time.     It 

readers  "ll  "£  S;:^^:;7ai  ^Lder  ^XSt  T"'^  "''r^  "'^'■«  «  t^U  fo""  general 

?:;;rir--'-irS:t;;a:t/^r^n{S^--i^t^^ 
coirafarS7o;^£;ra1s  tK:::^';;-^  ^  *"-  -  ^  -^^  ^^out 

iriore  recent  photog^pha  showiu.  the  cou ^t"  n    t."rlit  t'^'^.K"?'""""'  '^"'"«'«  •"'«» 

/r.>A  >f'e.«_5,  3f<„7.-<  The  interval  fbef.l  H  n     •  I    '  ""'  *^^'  ^"'^  *"  ''''"«*•' 

spent  than  in  the  company  of  Mr  Jh«  a  W«  S  •  V°»et  appears]  could  not  be  better 

explanato^  diagramsUan  exce^ntaon  l^S^ptT^^^^^^^^^      "«  -"— 


■.'  "H^ 


Reviews  and  Notices — (confil). 

Oxford  Alwjazhie.—' T\,W  book  Bv|>enr>i  very  ..iportimely.  ...  The  chapter  dealiu.r 
w  ith  the  tails  of  comeU  will  be  found  of  particular  interest.'  '-""r"''  ueaiiuj; 

Field.— •The  b.K)k  i»  written  in  a  popular  »tyle  and  the  author  give. hi8 information  iu 
•m.l.  plain  language  as  to  be  ei,8ily  und.rrtood  by  any  ..ne  of  average  intelligence.  Th.- 
ilUistralionH  are  nunierou*  and  g.HHl,  and  the  book  In  fiimi»l;eJ  with  a  copious  index.' 

Jlirmhyham  Po^t.—'  The  Bubjcrt  i>  an  attractive  one,  and  Mr.  Chaml^re's  tieatinent  of 
It  1*  skilf.il,. traightforward,an.l,.on.prehen«ive.  .  .  .  The  bo,.k  cntains  many  plate* and 
illubtrations  and  a  very  interesting  chapter  on  the  eouiets  mentioned  in  history  and  jwetry.' 

I'raclical  Teacher.—'  Mr.  Charabere's  book  is  lucid  in  style  and  eminently  readable.' 

■    f  "i-'-fl-*  ^f"*""."'"  -'  ^•«'?y''  1""J  Mr.  Chambers  ha.  the  e8,H.ci»lly  happy  knack  of 
just  hitting  the  points  on  which  the  ordinary  rea<ler  is  either  beniuddletl  or  alt<.(;ether  at 
"tt  ■  ".i.        u  '"■*,'°°  '""'trations  and  several  usefnl  appendices  and  an  excellent  index 
Altogether,  the  volume  is  well  conceived,  timely,  and  is  sure  to  be  appreciated.' 

American  Journal  0/ Sei,nce.-'  The  work  is  characterized  bv  the  same  merits  as  th.. 
other  popular  treatises  of  this  author,  and  it  is  go  abundant  in  details,  and  so  well  cUssifitd 
as  to  Jorm  a  useful  book  of  reference  f..r  the  working  library  of  an  astronomer.' 

Popular  A^lroiiom,/  (U.  S.).— '  The  new  book  is  certainly  a  timely  one  by  a  writer  aniplv 
qualihed  to  tell  a  story  of  the  comets  in  a  way  to  interest  the  general  reader  W, 

think  It  will  have  a  considerable  sale  in  America.    It  is  certainly  a  meritorious  work  and 
deserves  the  attention  it  is  sure  to  get  on  this  side  of  the  sea.' 

Oi»frra/or.v.—' A  handsome  volume  .  .  .  uniform  in  s.yle  with  Mr,  Chambers's  well- 
known  Handbook  of  Atlrom.my,  which  says  all  that  need  be  said  as  to  the  leribilitv 
clearness  and  general  attractiveness  of  the  ls)ok.  .  .  .  This  book  ought  certainly  to  be 
in  every  tree  Library,  and  all  astronomers  ought  to  buy  it  for  their  private  shelves.' 

Translated  from  the  Astronomi»cl,e  Naehiichten.—'  To  the  readers  of  this  book  there  is 
oKered  a  most  complete  and  lxI.:  ustive  description  of  the  appearance,  nature,  movements 
and  sigiiihcance  of  comets,  writtm  in  a  popiila.  style.  Besides  a  general  summary  of  the 
sulpj.ct  there  is  added  in  the  first  place  a  detailed'  account  of  various  individual  comets 
consuUred  as  belonging  to  panic. ilar  groups  of  comets,  and  in  this  connexion  Hallevs 
Comet  IS  handled  m  a  specially  exhau^ive  manner.  Then  their  orbits  ;  spectroscopie 
investigation  conctrumg  them;  ami  their  relation  to  meteors  are  dealt  with  After 
a  chapter  of  literary  and  hist..riial  extracts,  s<.nu-  statistical  data  are  given,  and  the  work 
ends  with  a  catalogue  of  new  (duiets  which  have  appeared  since  1888.' 

Tninslated  from  the  Mltteiliiii.jen  .  .  .  der  Astroiiomie  und  koud^ehea  I'lit/nik {heAin). 
—  riiei^/orff  of  the  Vomel>  is  an  interesting  popular  |>ublicatioii,  which,  in  view  of  the 
approaching  visibility  of  Ilalley  s  Comet,  will  find  friends  everywhere.  Together  with 
the  numt-Mia  and  jjood  pictures,  here  and  there  genuine  humi>ur  shows,  itself:" 

Translated  from  the  Itiiiilo  di  ^f<roi.omi.(  (Turin).— 'This  excellent  book  certainly 
cannot  fad  to  plea.se,  and  will  I  e  very  useful  to  am.ite.ir  astronomers  who  will  find  in  it 
concisely,  cleariy.  and  vigorously  explained,  those  facts  concerning  c<nnets  which  in  the 
present  sUte  of  the  science  of  astronomy  may  be  said  to  be  assuredly  known.' 

lUornimi  /'(«/.—' Nothing  eonl.l  be  more  opportune  than  the  appearance  of  Mr 
Chambers  s  book  on  comets.  ...  To  the  beH  of  our  knowledge  there  is  no  other  popula- 
treatise  on  astronomy  which  deals  so  exhaustively  with  the  comet.' 

Daily  Telegraph.— 'The  larger  part  of  this  volume  is  written  in  an  easy  style— we 
should  be  tempted  to  call  it  popular,  were  it  not  that  that  «ord  by  repeated  misitse  has 
now  an  ugly  suggestion  of  inadtqoate  scientific  equipment.  The  author  knows  what  he 
IS  talking  about,  and  it  is  fortunate  that  his  subject  has  enabled  him  to  use  his  powers  of 
description  to  better  advantage  than  is  always  the  case  in  treatises  upon  astronomy.' 

Diiih/  Mail.—'  Lost  Comets  is  the  subject  of  a  fascinating  chapter.  .  .  .  The  Slorij  of 
the  Conn  U  tells  in  a  simple  and  interesting  wav  for  the  general  reader  all  that  can  be 
said  about  the  nature  of  comets,  and  gives  the  history  of  some  of  the  more  important.' 

Glolte.--'  From  every  point  of  view  comets  are  peculiarly  interesting.  They  are  full 
of  puzzles.'  a  J 

Record.—'  All  who  are  interested  in  the  story  of  the  comets  should  possess  this  work, 
which  is  intelligible  to  the  ordinary  reader,  and  gives  infonnation  which  will  be  valuable 
to  the  professed  student  of  astronomy.' 

llluttrafetl  London  Newn. — '  Comets  have  in  all  ages  been  the  cause  of  curiovi  prophecies 
and  Buperttitions.   Many  instances  of  this  are  given  in  Mr.  Chambers's  fascinaiing  book.' 


